Correlation

sabie Yo to: :

s | prmerstond the meoning of the
JErm cortelation: -

o understand the nature of
relationship  belween' (weo

veurictbilios;
o  calcufate the different measures:
of correlation ’
¢ nalyse the degree dand direciion
of the relationshipe.
1. INTRODUCTION

In previous chapters you have leamti
how o consirmct SUMMmany measures
ot of &2 mass of data and changes
amang stimilar vartables. Now you wiil
learn how to examine the relationship
between two varfahles.

As the summer heal rises, hill
statlons, are crowded with more and
more visitors. lee-cream sales becomme
more brisk. Thus, the (emperature is
related 1o number of visltors and sale
ol lee-creams. Stmitarly, as the supply
of lomaloes Increases in your local
mandl, its price drops. When the local
harves| slarts reaching the markel,
the price of tomatoes drops from Rs 40
per kg to Rs 4 per kg or even lgss. Thus
supply 15 related Lo price. Correlatlion
analysis Is 3 means for examining such
relationships syslematically. It deals
with questions such as:
= |5 there any relationship between

two variables?
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= |t (He value of one vanable changes,
does the value of the other also
chianue?

= D both e variables miove o e
same directlon?

*  How strong is the relalionsinp?

2, TYPES OF RELATIONSHIP

Let us look at vartous types af
relationship. The relatlon between
movements inquantity demanded and
Lhe price of a commodity 15 an Integral
parial the theory of demand, which you
will study tn Class XI. Low agricultural
prcluclivity 1s related (o low rainiall.
Such examples of relallonship may be

risl

given a cause and effect inlerprelation,
Others miay he just comcldence. The
relation between the  arrival of
migralory binds In a sanctuary and e
birth rates in the locality cannot be
given any cause and elfect
interpretation. The relationships are
aimple colncidence. The relallonship
between size of Lthe shoes and money
in your pockel 1s another such
example. Even If relattonships extst.
Lhey are difffcull to explatn il

in another Instance a Lhird
variable’s lmpact on two variables
may gtve rise o a relation between Lhe
Iwovaniables. Brisk sale of Ice-creams
may be relaled to higher number of
deaths due to drowning. The victims
are nol drowned duoe Lo eating of fee-
creams. Rising lemperature leads (o
birtsk sale of ice-creams, Moreover, large
number of people slart going Lo
swimming pools (o beal the heal. This
might have ratsed the number of deathis
by drowning. Thus, lemperature 1s
behind the high carrelation between
Lhe sale of we-creams and deaths due

Lo drowning.
What Does Correlation Measura?

Correlalion studiés and measures
the direction and iniensily of

relationship among varables.,
Correlalion measures covartallon, nol

causation, Cormelation shoild niver be
inlerpreted as implying cause and

effect relation. The presence of
corTelatton belween two vartables X

and Y simply means that when (the
value of one varabie 1= found (o change

i onie direction, the valne of the gther
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variahle 1s found Lo cliange elther tn the
same direction (L.e. postive changs) or
in the oppesite direction (Le. negaltve
change), bul In a definile way. For
stmplicity we assume here that the
correlation, L extsis, bs linear, Le the
refattve movemenl of the two vartables
can be represented by drawing a

stralghl lne on graph paper.
Types of Correlation

Correlation 1s commonly classified
Inlo negallve and  poslUve
correlalion. The correlation s sald (o
be positive when the vartables move
together in the same direction. When
the Income rises, consumplion alse
rises. When tncome falls.
consumption also falls. Sale of lee-
cream and lemperature move in the
same direction. The correlation is
negattve when they move 1n appaosile
directions, When the price of apples
falls its demand increases. When the
prices rise s demand decreases.

When vou spend more Ume 1o

studving, chances of vour fatling
decline, When you spend less hours
in your studies, chances of scoring
low marks/grades increase. These
are Instances of negative torrelation.
The variables move In opposiie
direction.

3. TECHNIQUES FOR MEASURING
C ORRELATION

Three tmportant  (ools used (o sindy
correlalion are sealler diagrams, Karl
Pearson’s coeffictent of correlation and
Speamman's rank corredalion.
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A scaller diagram visually presenils
the nature of assoclation withoul giving
any spectfle numerical value. A
mumertcal measure of lineasr
relationship between two vanables s
given by Karl Pearson’s coefficient of
correlation. A relalionship is satd o
be lInear if it can be represented
by m siraight line. Spearman’s
cocllotent of correlation measures Lhe
linear assoclatlon between ranks
assigmied Lo Indiviual tems according
to thetr attributes. Attribales are those
variahles which cannol be numerically
measured such as intelligence of
people, physical appearance, honesty.
cig,

Scatter Dlagram

A scatler diagram 1s a useful
technique for visually examining (he
form of relattonship, without
calculating any numerical value. In
this technique, the values of the two
variables are ploited as points on a

graph paper. From a scatier diagram,
one can gel a lairly good tdea of the
nature of relationship, In a scatter
diagram Lhe degree of closeness of the
scatler pomnts and thedr overall direction
enable us 10 examine the relatlon-
ship. i{ all the potnts le on a line, the
correlation is perfect and s satd to be
o iy, If the scatter polnts are widely
dispersed around the lne. the
correlation t= low. The correlalion s
sald to be linear if the scaller polnis lie
near & ltne or on a Hne.

Scatter diagrams spanning over
Fiz. 6.1 to Fig. 6.5 pgive us an idea of
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the relationship between (wo varables.
Fig, 6.1 shows a scaller around an
upward rising lne Indicaling the
movemend of the variables in the same
directtan. When X rises Y will also rise.
This I posittve correlation, [n Fig. 6.2
the polutls are ound lo be scallered
aromd a downward sloptng line, This
Ume Lhe varables move n apposiie
direcions. When X rises Y falls and vice
versa, This 1s negative cortelatlon, In
Fig 6.3 there s no upward rising or
downward sloping line around which
the polnis are scaltered. This 1s an
example of ne cormelation. In Fig. 64
and Fig. 6,5, the potnis are no longer
scattered around an upward nsing or
downward [atling lne. The polnts
themselves are on Lhe Unes. This 1s
referred (o as perfect posiive correlation
and perfecl negatlive correlation

respectively.

[ Activity

*  Collect data on helghl. welgi
aml marks seored by students
in your class In any two subjects
i class X, Draw  the scatler
disgiram ol thise mﬂuhlmmk&;g
two' gl o (lme. What type of
relationship do yonr fimd? J

A careful obserwvatien of the scatter

diagram gives am tdea of he matare
and mienstity of the relationship.

Karl Pearson’'s Coefficlent of

Correlation

This 1s also known as produoct momernt
correlallion coefllctent or simple

7

correlation coeflictent. It gives a precise
numerical value of the degree of Unear
relationship between two varables X
and Y.

It Is imporianl o nole thal Karl
Pearson's cocfficient of correlation
should be used only when thee 1s a
linear relation hetween the variables,

‘When there 1s a non-linear relation

between X and Y, then caleulating the
Karl Pearson's coellictent of eorrelation
can be misteading. Thus, i the true
relation Is of the Unear type as shown
by the scatler diagrams 16 igures 6.1,
6.2, 6.4 and 6.5, then Lhe Karl
Pearson’s cocfficient of correlation

should be calenlated and it will tell us

the direciion and intensity of the
relation beétween the variables. Bul (f

the true relation Is of the type shown in

the a::aurrdmg;rmns In Figures 6.6 or
6.7, then It means there s a non-lnear
relation between X and Y and we should
nol try to use lhe Karl Pearson's
cocificient of correlation.

It 15, therefore. advisable 1o st

exanine (he scatler diagram ol the
relatton between the variahles hefore
caleulating Lthe Karl Pearson’s
correlalion coeMicient.

Let X, X, ... X, be N values of X
andY, Y, ... Y, belthe corresponding
values of Y. Iu Lhe subseguent
|m'z-altailmr5 the subseripls tndicating

the unit are dropped for the sake of
simplicity. The anthmetlc means of X

and Y are defined as
X — 1"'l:
E =

X=
NN
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and their varianees are as [ollows

sz E{K Ki ""I{ _—ﬂ-
' N N

¥-¥ sy =2
nd o'y N N Y
The standard devialions of X and
Y. respectively, are the positive square
roots of thelr variances. Covariance of
Xand Y s defined as

TIX-XNY-Y) Taxy
N N
Wherex=X - X and y=Y - ¥ are the

CoviXY) =

devtattans of (he B value of X and Y.

from their mean values respectively.

The sign of covariance belween X

and Y delermines the sign of the
carrelatlon coeflicient. The slandard
deviations are always postitve. If the
covariance 1s zero, the correlalion
coefficient 18 always zeto. The product
moment correlation or the Karl
Pearson's measure of correlation is

given by
r= qu H&iﬂ'r
1)

or

_ IX-X(Y-Y)
VIX-X)5(¥-1)

=12}

Th
TXY-(EXIEY)
re N
Jﬂ: EXF J‘""" =YY -3
N N
ar

_ NEXY - (EXKEY)
JNEXT - (2X) e /NRY T (zyy 1

Properties of Correlation Coelficient

Lel us now discuss the properiies of the

correlation coefficlent

* rhas no unit. 1t 1sa pure number.
It means units of measurement are
it part of r. rhetween hetght tn feot
and welght tn kilograms, for
insiance, conld be say 0.7.

* A negaltve value of rindicates an
inverse relation. A change in one
vartable is assoctaled with change
ifi lhe other varlable 1 the
oppesite direction. When price of
a commodity rises, (s demand
falls. When the rate of tlerest
rises the demand for funds also
falls. 1t bs breause now funds have
become costlier.

= I ris postive the two variables
move in the same direction. When
the price of coffee, a substitute of
tes, rfises the demand for lea also
riscs. Improvement in irrigation
laciliiies is associated with higher
vicld. When temperature rises the
sale of ice-creams becomes brisk.
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The value of Lthe carrelation
cosfclent lles beiween minus one
and plusone, -1 g r <1, Il in any
exermise, the value of ris oulside

this range il Indicates error In

caleulalion.
The magnitude of r 15 unaffected by
the change of origin and change of
seale. Given two variables Xand Y
et us define two new vartahles.
! X-A V= Y-¢

B D
where Aand C are assumed means
of Xand Y respectively. B and D are
common factors and.of same sign.
Then
e S0
This property 1s used Lo calculate
correlalion coelllctent tn a Nshly
stmplifled manner, as o he slep
deviatlon method.
Il r=0 the two variables are
umcorrelated. There is no linear
relation between them. However
other types of relation may be there.

u
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= Ifr=1orr=-1 the correlation Is
perfect and there Is exact lnear
relation. '
= A high value ol r Indicales strong
linear relattonship, Its value is satd
to be high when 1l ts close Lo
+lor-1.
= A low value ol r (close lo zero)
indicates a weak Unear relation, Bul
there may be a non-linear relation.
As you have read in Chapter 1, the
staltstical methods are no substilute for
common sense. Here, 1s another
example, which highlights the need for
undersianding the dala properly before
correlation 1s calculated and
interpreted. An eptdemic spreads in
some villages and the government

‘gends a team of doctors to the affected

villages. The cormelaiton belween Lhe
number of deaths and the number of
daitors senl 1o Lhe villages s (ound Lo
be posilve, Normally. the healtheare
factiities provided by (he doclors are
expected (o reduce (he number of
dealhs showing a negative cormelatinn.

‘This happened due Lo olher Teasons.

‘The dala relale Lo a spectlic Ume period.

Many of the reported deaths couldd be

terminal cases where the doclors could

do Httle, Moreover. the benefit of (he
presence of doctors becomes visible
only alier some time. It is also possihle
that the reported dealhs are nol due Lo

the epidemic. A isamami suddenly hils
the stale and death toll rises.

Let us tlustrate the calculatton of 1
by exmmining the relationship betweesn
vears of schooling of farmers and (he
annual yield per acre,
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Exumple |

Anrisal \phid per
e i L R

Nou of peurs
il seloling
of farmers

= =

T D e

10
12

Formula 1 needs the valae of
[K]r.ul.ﬁ,
From Table &, 1 we el

Yay =42

{zm-i# Jﬁi

= f——— | e—

NN Y7

. 'zw—‘h’ 38

O, =, | = e—
Y N 7

El

Substlluling these values In
formulz (1)

42
r= =644
112 |38
Tol— A l—
i T
The same value can be oblalned

from lormulz (2) slso.
o ZIX-X) (Y=Y)
42

P= = 0644
;1 12 3'!8 '

Thus, years of education of farmers
and annual vield per acre are
posilively correlated. The value of ris

-{2)

‘also large. 1L implies thal more the

number of vears @Ermiers invest in
education. hicher will he the yteld per
acre. [l underlines the mpontance of

farmers education.

To use formula (3)

TAHLE &.1
Calculstion of r between years of schoaling of farmers and anmual Fleld

Yoarsof  0X) (K-XF Amualyteld A=Y (V-YF A=K Y=Y
Edureition piF e in (HH) Hx
A1) i

0 8 05 4 - q 15

a 4 16 A = ] 12

4 < 1 i 1 I s

i o 0 o 3 ] 0

8 2 4 10 3 fi i
j0 4 1% 5 ] I '
12 6 a6 7 0 o o
¥ N=42 FRA-KFEI2 X v=0 LV-F/=38 LIN-XIW-T=22




5y EXIEY)

Ji o EXP J’-EYLE?F A%
N N

e value of he ruummg CXpIrEssInnNS
have lo he caleulated e,

FXYIXNEIY.

Now apply formniz (2) to gel the value
ofr.

Lel us know the taterpretation of
different values of r. The correlation
cocfliclerdt between marks secured n
Engitsh and Stattstics s, say, (L1, 1t
means thal thoush the marls secured
i the two suhjects are postitvely
correlated. the sirength of Lhe
relationship s weak. Students with htgh

marks 1n English may he petting:

relatively low marks in statisiics, Had the
value of r been. say. 0.9, students with
hitgh maris in English will invanably get
high marks tn Statistics.

An example of negative corTelation
Is (he relation between arrival of
vegetables in the local mandi and
price of vegetables. I r1s =0.9,
vegetable supply In the local mandi
will be accompanted by lower price of
vegelables. Had it been 0.1, large
vegetable supply will be accompanied
by lower price. nol as low as the price,
when ris -0.9. The extenl of price fall
depends on the absolute value of 1.
Had 1t been zero. there would have
been no fall in price, even after large
supplies in the markel. Thisis also a
possibility If Lhe increase In supply 1s

STATISTICS FOR ECONOMICS

taken care of by a good Iransport
nelwork transfermtng i (o other markets.

Activity
* Look bl the following Loble.
Cileulole ¢ beiwern annuoal
growilt of tationsl nceme ut
current price wmd Uie Gross

Domiestic S:nei:tg 1% [OTTETItiEge

ol G, _l

Step deviation method ta calculale
correlation coefflctent.

When Lhe valuesof the varfables
are large. the burden of calcufaiion
can be considerably reduced by
nsing a property of v, L is thal ris
independent of change in origtn and
scale, 11s also known as step deviation
method. It involves the transformation
of the vartables X and Y as follows:

TABLE 6.2
Y Arrmintagremitth Grss Dontesile
of Natronal Semrtriig s
rome  perrenioge of GIP
eV RTR 14 24
160t I7 23
1THM-65 15 25
L1, [ ¥ 27
LI g 18 25
K7 - 4B 25
LY S I6 2
1 Ok 1 25
2] H 24
200112 10 2

Source; EronomieSuriey, (24004-051 fg. 4.9
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U= V=
B D

where A and B are assumed menns. h
and k are common fActors and have
sami signs.
Then ;= Ty

This can be ustrated with the
exerelse of analysing the correlation
between price tndex and money
supply.

Example 2

Price 120 150 100 420 230
trulex X}

Mutiey 100 2000 2500 2700 3000

SUpDTY
i Hs i Y

The stmplificallon, asing step

deviation method 1s thusirated helow,
Let A= 100 b= 10; B = 1700 stid
k=100

The lable of translomuesd varables

is as fillows:

Caleulation of r between price index
and money supply using step deviation
method

TALLE &3
b ¥
‘Xm0 [¥-1mm
5 e e w
2 1 4 i 2
b 3 5 1 15
i H a1 i T
i d 1 §d4 100 120
13 4} 6N 166 169
TU=4):EU=3835 T[> =427

Rl

IVE=343. IUV =178

Substttuting these values o formuda (3)

(ZU)(EU)

N
o (EU) [ o, (V)
JI:LT = \]w N

UV -
F

i)

=0.08

The strpng positive correfation
beiween price index and money
supply s -an important premise of
monelary policy. When the money
supply grows Uie price index also rses,

I Activity
¢ DUsing dita feloled o ndla’s
poprtntion s national ncome;
calculate  the corrclation

btween hem  using step
deviation method. _l

Spearman’s rank correlation

Spearman’s rank correlation was

developed by the British psychologist
C.E. Spearman. It 1s used in the

[ollowing siinations:

1. Suppose we are (rying to estimate
the correlation between the helghis
and welghts of shudenis in a remoie
village where neither measuring
s nor welghing machines are
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avatlable. In such a situatlon, we
cannol measure helghl or welghl,
but we can cevtatnly rank the
stiidents according to weight and
hetghl, These ranks can then be
used (o caloulate Speaman’s rank
correlalion coellicient.

2, Suppose we are dealing with things
such as fatrmess, honesty or beauty.
These cannol be measured In the
SHME WAY 35S W¢ nieasun: income,
weight or helght. AL mosL, these
things can be measured relatlvely,
for example, we muay be able (o rank
people according to beauly [some
people would argue that even this
is mot posstble because standards
and criteria of beanty may differ
{rom person (o person and culture
to cultare], If we wish (o find the

relaliom between variables, at least

one of which 18 of this type, then
Spearman’s rank corTelation
coelfictent is to be used.

3. Spearman's rank correlation
coeffictent can be et In some cases

whiere Lhere 18 a relation whose:

direction is clear but which is non-
Unear as shown when the scaller
diagrams are of the type shown In
Fumires 6.6 and 6.7.

4. Spearman's correlalion coefficlent 1s
not alfected by exirie values In thits
respiect, 1 1s better (han Kar] Peasson's
‘correlation coefficfent. Thus il the data
contalns some exlreme values,
Spearnan's cormelation coellicien| can
be very useful,

Hank correfation coefficlent and
simple correlation coefficient have the
same nterpretation. lis formula has
been dertved from simple correlation

STATISTICS FOR ECONOMICS

coclficient where individual values have
been replaced by ranks. These ranks
are used for the calculation of
correlation. This coeficienl provides a
measire of inear assodlalinn between

ranks to these uniis, nol their
values, The Spearman’s rank
correlation lormula Is
63 D?
L=1== .4
no-n

whiere i1 ts the umber of obssrvalions
and 1) the deviation of ranks asstaned
o a varisble from these asstgned (o
theother vartable,

All the properiles of (he simple
comelation coeffictent are applicabie
lyere. Like the Pearsontan Coefficient of
correlation 1t Hes between 1 and
—1. However, generally 11 1s not as
accure asthe ordinary method. This
1s due the facl that all the information
eoncerming the data s not utilised,

The first dUference 1 the difference
ol consecullve values. The first
differences of the values of tlems in the
series, armanged in order of magnitude,
are almost never constant. Usnally the
daia cluster around the central values
with smaller differences tn the middie
ol the array.

Il the first differences were constant.
then r and r, would give ldentical
results. In general 1, 18 less than or
equal tor.

Calculation of Rank Correlation
Coefficient

The calenlation of rank correlalion will
be tustrmted under three stinations.

ey iRt
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I. The ranks are giver.

2. The ranks are nol giver. They have
to be warked oul from the dala

3. Ranks are repealed.

Case 1: When the ranks are glven
Exampie 3
Five persons are assessed by three
judges in-a beauly contesi. We have
to find out which pair of judges has
the nearest approach o commaon
perception of beauly.
Conpelitors

Jugge 1 2 3

A | 2 3

H 2 B I

e 1 1 5

[ R -
== e &N

There arc 3 patrs of judges
necessilaling calenlatlon of rank
correlation thrice. Formula (4) will be
usedl.

Grpe
L= 1= 3 -ul'd]
n—-n |

The rank romrelation between A and

H is calculated as (ollows:

A 1] B ¥
! 2 -1 1
2 1 -2 1
a 1 | 4
4 b -1 1
5 a 2 4
Todid 14

Substiioting these values in
forminia (4

_{E!}"
n°—n

r=1

e

K5
sj=8xls ;-5 1-07-03
5-5 120
The rank correlation between A and
C {= calenlaled as follows:
A c o IF
! 1 0 i)
2 P | 1
a 5 2 4
3 2 2 4
5 4 ! 1
Tolil 10

Substituting these values In
formuia (4) the rank carrelatton ts (0,5,
Stmittarly. the rank correlatton between
e rankings of judges B and C 15 0.9,
Thus, the perceptions of judges A and
€ are the dlosest. Juidses B and C have
very different tastes.

Case 2: When the ranks are not-given

Example 4
We are gtven the percentage of marks,
secured by b students in Ecomomies

and Statislics. Then the ranking has
io be worked out and the rank

correlation is (o be calondated.

Stiudeni Mitrics tn. Marksn
Stattstics  Enonomins

L] in

A ES 0

B Hil 4K

C 35 40

5} G5 Sy

E 75 55
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i
Siglewrf Nonkfngtn Hordkineg i
Satkites  Economitcs
IRy (R,

A I i

H 4 1

i b 1

) i J

E 2 @

Onee (he ranking 1s complete
formula [4) 15 used to calealate rank
correlation.

Case 3; When the ranks are repealed
arnd ranks of 'nﬂilgﬂ;nm

Exampli: b
The vatues X and Y are given as lollows
X Y
Vit 1) 7a
150 tih
1000 50
THHd it )
Bl L]
T H5
Fiu )
Tl a0
7 50
i1 40
G20y ol
ALy (i3]

In order lo wark oul the rank
correlalion, the ranks of the vilues are
worked oul. Common ranks are given
to the repealed [lems. The commion
rarik 15 the mean of e ranks wlich
(hose ltems would have assamed 1 they
were slightly different from each other:
The next item will be assigmed the rank
next to the rank already assumed.

Here Y has the value 50 al the 9th.
10¢h and 1 1th mok. Henee all three are
given the average rank e 1),

funkagf ¥’ Rankof ¥ Desgiion TR

try Ranks

1 5.5 4.5 20.25

2 T 5 500

3 14 -7 40,00

3 I 1 900

B 2.5 25 6.25

' 4 2 4.00

7 15 45 2025
# 12 = | 16,00
9 10 -1 1.00
0 B 2 4,00
I 14 ! 1450
12 55 65 4295
1,460

The formula of Spearman’s rank
sorrelation coeMotent when the ranks

-are repealed is as follows

' ]'_
«[-]v['i.:l'_;ll?+I.’m"éL —my) + fmg = my +]

12 12
nin? - 1}
whene i, m,. ... are the number of

. mh —m,
repelitions of ranks and 13

thetr corresponding comection .I'ar:iﬂrs,
The necessary correction for this data

thusis

¥a 2l 3
=15

12 =T .

subsitnting the walues of Lthese
cxpresslons

G988 4+2.5)

[ =l————={1-0.70}=0.30
2
Thus. there 15 positive rank correlation

beiween X and Y. Both X and Y move
in the same divection. However, the
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relationstilp cannol be deseribed as 4. CoNcLUSION
strong.

=

Activity

* Colleot dntn on mnrks scored by

10 of your classmaics in clpss X
and X examinations: Calculaic the
mnk correlation  coeflicient
between them. If your dalis do ot
have any repeliton, repeat Lhe
exerciso by iking o dolo set
having repeated ranks. What are
ilie circmmilinccs I which ik
corredation cocffictent is

ta stmplc correlation mﬂlc:lum" If
tita ure pr missind will
you still prefor rank eorrelating
oncflicient o simple comreltion?

Whiet1 can you be indifferenl t e

chpoite? Dissims I oclinss,

:mhﬂﬂm:hip beterwet tws §
-mmmmm
s When the

‘We have discussed some technlgues
for studying the relatonship belween
lwo variables, particularly the linear
relationship. The scatter diagram gives
a visual presentation of the relationship
and 18 nol conflned Lo Unear relations,
Karl Pearson's coeMictent of correlation
and Spearman’s rank correlation
measure linear relationship among
vartables. When the vartables cannot
be measured precisely,, rank
correlation can be used. These
measures however do nol unply
causallon. The knowledge of
correlalion gives us an Wdea of the
divection and miensity of change 1n a
vartable when the correlated vartable
changzs.

-

, nl—
Cm#huhnnnﬂjmhnuﬂﬂuwmhihnhmnwn s yerfables;
Sealler diagroms give'a visual presentation of Utie tuture of

mmﬂnﬂmrmmrmcﬁmﬂr
Mmlwmmm:umhﬂmd stinck 1,
catmol be areisured preciscly

Dy

i rank

i:nmﬂnllmi ‘can be wsed Lo munsum the llnmr nlnllhmhlp

. -qudd'g;iﬂiunwdmmﬁdm -
'+ Corelation docs not mean caisation. I, only means r‘

covariition.
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STATISTIUS FOR KCONOMICS

EXERCISES

1. The unht of eormlntion coeficlimt between helthl in foet and weight in
lgts 1
1 kg/fleel
lifl percentage
{iii} non-existent.
2 The range of simple correlation eoelficient ts
(i} 0 to inflinity
(i} mitis one o plus one
{iii) minus infinity to mfinity
A r I8 positive the relation between X and 'Y is of the type

{{] When Y increases X increases
[H) When Y decreists X inersiscs:
liil) When ¥ inoreascs: X does nol change

4.1r = 0 the variahle X and Y are

) tinearly related
(1) nol limenrty relafed
(i) independent

5. Of thee following three measures which conimeastre any tvpe of relationship
) Karl Fearson's coefficicnt of cormulation
(1) Spearman’s mnk comelathom
(i) Seatter dingram

6. Il procischy mensiod datn are avaiisble 1he sitple oomehdion coelficlnl s
i} more sooamte than rank: correlation coefficient
{ii) less accurate than vank correlation cocfficient
(i) s acourmie as the ook cormelilion coviBicient

7. Why Is ¢ preferred (o eovarimee as o mesisure of nsszocialion?
8, Can r lic putside the -1 and | range depending on the type of dota?
9. Does correlittion Imply ennsition?

10, When i= Tﬂ:lﬂ[ correlation more precisc thon simple correlntion
cocifictent?

11 Does gero corvelation mean indopendonee?
12 Can simple correlation cocffictont measure any e of rolotionship?

13, Colleet the price of five vegetables from your local marked every day lor
a weok, Calolate their correlalion coelficients Inlerpret the esoll

14, Measure the height of your classmtes, Ask them the heipht of their
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CONRELATION 1]

benchmole. Caleulnle The pormvelation coelficlent of (e twn variables,
Interprel the mesull

15, List same varinbles where aceurnte measuremen|, is difficnit
16, Interpret the vales of ras 1, -1 amd O,

17 Why does runk comrelation coefficlent differ from Pearsonian corralation
okt el '

18, Calenlate the correlation eoefficiint. brtween the heights of fnthers in
inches (X) and their sons (Y)
X 65 (' 57 67 Ba (3] 70 T2
Y &7 4 5 68 72 T2 B4 71
(A, r=0,603)

19, Calewnic the correlation coeflicient botween X o Y oosd comment on
their relationship:

X =3 -2 -1 1 2 a
Y a & 1 & i
(Ans. r=10]

20, Caleulate the correlation cocfflelent between X and Y and comment on
thefr relutionship

X i 4 % 7 .8
Y 2 & 8 10 14 I8
|Ans. r=1)

|_ .,”.:E

o lise all the formutne discussed hore to calentate v betwean
India’s pational income and exports laking at leasl ten
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